Silicon is known as an element stimulating plant immunity and resistance to unfavorable conditions. Additional treatment with silicon may also cause a positive change in plant performance, improving the quality of ornamental plants. In the years 2009-2010, a two-factorial experiment was conducted involving three cultivars of seasonal ornamental plant species: creeping zinnia Sanvitalia speciosa 'Sunbini', vervain Verbena 'Patio Blue', and purslane Portulaca umbraticola 'Duna Red'. The first experimental factor was the concentration of Actisil preparation being an equivalent of 60, 120, and 180 mg Si×dm -3 , applied three times by spraying, the second one was the type of medium: peat substrate and peat substrate with sand. The experiment proved the beneficial effect of fertilization with silicon on plant development of Verbena and the number of shoots of all examined plant species. The higher concentrations of Actisil were applied, the higher number of shoots the plants developed. Plants treated with Actisil also produced a higher number of buds and flowers or inflorescences featuring an increased diameter. Plants cultivated in peat substrate flowered better.
INTRODUCTION
Silicon is one of the most commonly occurring chemical elements in nature. In spite of high silicon concentration in different types of soil, it is not an indispensable element for the growth and development of higher plants. Yet, recent research has proved that supplementary application of silicon positively influences many aspects of plant growth. It is a well-known fact that silicon is involved in plant tolerance against many stress factors: it increases manganese and heavy metal tolerance as well as resistance against pathogens, like fungi or herbivorous insects (R e y n o l d s et al. 2009 ). Numerous papers give evidence that silicon acts in different plant species, although the main object of silicon research seems to be gramines, with special focus on rice. There have also been records documenting the above-mentioned role of silicon in ornamental plants, for example roses (G i l l m a n et al. 2003) and poinsettia (M c A v o y and B i b l e , 1996) . One of the most important facts is that silicon in the soil helps plants survive in the conditions of water shortage, as well. Drought resistance associated with silicon is explained by decreased transpiration in cells with higher silicon concentration (G a o et al. 2006 ). All of these may influence plant development, for example shoot growth, flowering, or fruit production (M a rs c h n e r et al. 1990 ). Additional treatment with silicon seems to be justified in modern horticulture, as soilless media based on peat substrate are mainly used during plant production.
The aim of our study was to assess the effect of foliar application of silicon contained in Actisil preparation on growth and development of three species of ornamental plants cultivated in two types of medium based on peat moss.
MATERIAL AND METHODS
In the years 2009-2010, an th of May 2010 on the basis of the following measurements: length of main shoot, length and number of lateral shoots, plant diameter, number of buds and flowers or inflorescences, as well as the diameter of the latter ones. The chlorophyll content of leaves was determined after extraction in 80% acetone (A r n o n , 1949). Absorption was measured using a spectrophotometer (WPA, S106) at 645 and 663 nm, and chlorophyll content [in mg×g -1 f.w.] was calculated according the following equation: chlorophyll a + b = 8.02 (A 663 ) + 20.21 (A 645 ). Experimental results were statistically analysed using analysis of variance for two-factorial experiment, at a significance level of  = 0.05. To estimate the significance of differences, t-Duncan test was used. Our experiment demonstrated that plant treatment with silicon contained in Actisil did positively influence plant growth and development of Verbena 'Patio Blue'. Plant shoots were longer as the concentration of the solution that the plants were sprayed with was higher. There was also observed better branching expressed by increased plant diameter and higher number of lateral shoots. In comparison to the control treatment, the number of shoots produced by plants sprayed with Actisil at the highest concentration (0.3%) increased approximately 2.5 times ( Table 1 ). The advantageous effect of Actisil on the number of lateral shoots was also recorded for the remaining plant varieties. Sanvitalia 'Sunbini' and Portulaca 'Duna Red' were characterized by better branching when they were treated with the preparation at a higher concentration (Table  2 and 3 ). In Sanvitalia Actisil additionally stimulated lateral shoot elongation, which directly translated into increased plant diameter (Table 2) . A positive influence of Actisil preparation in Portulaca 'Duna Red', regarding the same features, was recorded only at the highest concentration of Actisil (0.3%). Solutions of lower silicon content negatively affected lateral shoot length of this cultivar. No effect of silicon contained in Actisil on main shoot length was proved in the case of Portulaca. Similarly, the results of the research on plant treatment with silicon conducted so far have not always been univocal. The positive effect of Actisil at a concentration of 0.2 on the diameter of pansy Viola x wittrockiana Gams ex Kappert was also found by W r a g a and D o b r ow o l s k a (2007). This preparation improved the shape of pot chrysanthemum as well, although it affected plant height and diameter in different ways (S t a r t e k et al. 2006). In case of multiflora rose Rosa multiflora Thunb. ex Murray, the application of Actisil did stimulate production of secondary lateral shoots and increased plant weight (H e t m a n et al. 2007).
RESULTS AND DISCUSSION
The vegetative development of the studied plant varieties also depended on the type of medium. Better growth was observed in plants cultivated in peat substrate than in ones grown in peat and sand mixture. Taking into account most of the examined characteristics, the above-mentioned differences ranged below 10% or they were not significant. The only exception was the number of lateral shoots in Sanvitalia which was higher by 10.6% in plants cultivated in peat substrate.
In the papers published so far, it was also proved that, apart from stimulating vegetative growth, silicon favorably affected flowering, but it depended In their experiments, the effect of Si supplementation on flowering varied from beneficial to detrimental, depending on the source of Si and concentration. In our investigations, it was found that the diameter of vervain inflorescences was smaller after being treated with Actisil at 0.1% (Fig. 1) . In case of Sanvitalia and Portulaca, flower or inflorescence diameter increased with a higher concentration of silicon preparation (Fig. 1) . As a result of spraying with Actisil, all the taxa had a higher number of buds and flowers than the control plants. The most abundant flowering was observed in plants treated with the solution of Actisil at a 0.3% concentration (Fig. 2) . The strong influence of Actisil may result from the increased level of gibberellin GA 3 induced by Si, which was detected in wheat shoots (H a n a f y A h m e d et al. 2008) . This growth regulator is responsible for flowering induction or intensification in many plant species and is widely used for this purpose in plant production (N ow a k and G r z e s i k , 1997).
Flowering of the examined species depended on the type of medium. The latter did not influence Sanvitalia inflorescence diameter, while the flowers of Portulaca and the inflorescences of vervain were bigger by 2 mm in plants growing in peat substrate (Fig.  3) . The same medium had a positive effect on abundance of flowering in all the examined species, yet the strongest effect was recorded in the case of Portulaca umbraticola (Fig. 4) .
Plants treated with silicon are often characterized by a more intensive colour of leaves resulting from increased chlorophyll content (W r a g a and D o b r o w o l s k a , 2007). Our results supported this thesis in case of Sanvitalia and Verbena. Irrespective of year and type of medium, chlorophyll content in leaves of creeping zinnia was higher in plants treated with Actisil at higher concentrations. On the other hand, Actisil decreased chlorophyll content in purslane leaves (Tab. 4). W przeprowadzonym doświadczeniu wykazano korzystny wpływ dokarmiania krzemem na rozwój wegetatywny werbeny oraz na liczbę pędów bocznych wszystkich badanych gatunków. Ich liczba była tym większa im wyższe było stężenie preparatu. Badane taksony roślin w wyniku opryskiwania Actisilem miały większą liczbę paków i kwiatów lub kwiatostanów i o większej średnicy. Lepiej kwitły rośliny uprawiane w substracie torfowym.
